A proteomics approach to identify the ubiquitinated proteins in mouse heart.
There is a growing need for the large-scale identification of the ubiquitinated proteins and ubiquitin attachment sites. As part of this effort, we generated a transgenic mouse expressing a tagged ubiquitin in the heart. We found that the majority of ubiquitinated proteins in mouse heart are insoluble in detergent-free buffer and were chemically cleaved after methionine with CNBr. CNBr cleaved the proteins into smaller polypeptides while preserving the ubiquitin chains. Ubiquitin-conjugated polypeptides were then purified under denaturing conditions, digested with Lys-C and trypsin, and analyzed by liquid chromatography-tandem mass spectrometry. We identified 121 proteins that were ubiquitinated in mouse heart, and we detected 33 ubiquitination sites in 21 of the proteins. Components of cardiac muscle and many mitochondrial proteins were identified as substrates for ubiquitination, strongly suggesting that proteins related to major heart functions such as contraction and energy production are under continuous quality control by the ubiquitin system.